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(54) SYNCHRONIZATION ACQUISITION METHOD AND SYSTEM FOR MOBILE STATION IN 
ASYNCHRONOUS SYSTEM BETWEEN DS-CDMA BASE STATIONS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a memory capacity 
required storing a correlation value between a received 
signal and a spread code at synchronization acquisition by 
detecting identification of a long code and a 
synchronization timing on the basis of a reception timing of 
a mask symbol and a long code group specified by the 
timing or the like so as to establish synchronization with a 
base station. 

SOLUTION: First and second short code search sections 
14, 16 of a mobile station 2 respectively use a detection 
short code and an identification short code assigned to a 
1 St perch channel to detect correlation with a received 
signal. A long code search section 18 uses a prescribed 
number of long codes belonging to a designated long code 
group to detect the correlation with the received signal. A 
control section 22 conducts processing to specify various 
timings and spread codes on the basis of the detection 
result by each of the search sections 14, 16, 18 and 
controls the operation of each part of system based on the 
specified timing and spread code. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A short code which is a spread code which has a symbol period twice [ 1/m (m is positive 
integer) ] the cycle period of one, and is used in common in each base station, Carry out double 
diffusion of the symbol trains using a long code which is the spread code assigned so that it might 
have this symbol period twice [ n (n is positive integer) ] the cycle period of one and might differ 
for every base station, and. By carrying out the mask of the diffusion by said long code for every 
constant period, A mask symbol diffused only by a specific short code for synchronizing detection 
among said short codes is set up, To each of a long code group which carries out grouping of said 
long code. Make a different short code for discernment from said short code for synchronizing 
detection among said short codes correspond it, and each base station, The 2nd mask symbol 
diffused only by said short code for discernment corresponding to said long code which a local 
station uses, It is a synchronism capturing method of a mobile station in an asynchronous system 
between DS~CDMA base stations which multiplexes and transmits to said mask symbol. The 1st 
correlation value showing correlation with an input signal from a base station and said short code 
for synchronizing detection is calculated, respectively in all the chip timing of said spread code 
which appears between said 1 symbol periods, By integrating, respectively during 1 slot period 
equal to a cycle period of said mask symbol. The timing in a symbol to be [ of said 1st correlation 
value ] a chip position used as the maximum is detected within said 1 symbol period. The 2nd 
correlation value showing correlation with said input signal and said short code for discernment, By 
integrating, respectively during a period which asked, respectively and was beforehand set up about 
said all short codes for discernment to timing in said all symbols which appears between said 1 slot 
periods. Detect the timing within a slot to be [ of said 2nd correlation value ] a slot position used 
as the maximum within said 1 slot period, and. Receiving timing of said mask symbol which 
identifies a short code for discernment from which this integrated value serves as the maximum, 
and is specified from detected timing within said slot, And by detecting identification of said long 
code, and synchronous timing of this long code based on said long code group specified from said 
identified code for discernment, A synchronism capturing method of a mobile station in an 
asynchronous system between DS-CDMA base stations establishing a synchronization with a base 
station using an identified this long code. 

[Claim 2]A short code which is a spread code which has a symbol period twice [ 1/m (m is positive 
integer) ] the cycle period of one, and is used in common in each base station, Carry out double 
diffusion of the symbol trains using a long code which is the spread code assigned so that it might 
have this symbol period twice [ n (n is positive integer) ] the cycle period of one and might differ 
for every base station, and. By carrying out the mask of the diffusion by said long code for every 
constant period, A mask symbol diffused only by a specific short code for synchronizing detection 
in said short code is set up, To each of a long code group which carries out grouping of said long 
code. Make a different short code for discernment from said short code for synchronizing 
detection among said short codes correspond it, and each base station, The 2nd mask symbol 
diffused only by said short code for discernment corresponding to said long code which a local 
station uses, The 1st correlation value that is a synchronism acquisition device of a mobile station 
in an asynchronous system between DS--CDMA base stations which multiplexes and transmits to 
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said mask symbol, and expresses correlation with an input signal from a base station, and said 
short code for synchronizing detection, The 1st correlation value calculating means searched for, 
respectively in all the chip timing of said spread code which appears between said 1 symbol 
periods, The 1 st correlation value integration means which integrates said 1 st correlation value 
calculated in this 1st correlation value calculating means for said every chip timing, respectively 
during 1 slot period equal to a cycle period of said mask symbol, The 1st timing detecting means 
that detects timing in a symbol which is a chip position from which an integrated value of said 1st 
correlation value serves as the maximum within said 1 symbol period based on an integrated result 
in this 1st correlation value integration means, The 2nd correlation value showing correlation with 
said input signal and said short code for discernment, The 2nd correlation value calculating means 
searched for about said all short codes for discernment, respectively to timing in said all symbols 
which appears between said 1 slot periods. The 2nd correlation value integration means which 
integrates said 2nd correlation value calculated in this 2nd correlation value calculating means 
during a period set up beforehand, respectively for said every short code for discernment, and 
every timing in said symbol. Based on an integrated result in this 2nd correlation value integration 
means, detect timing within a slot which is a slot position where an integrated value of said 2nd 
correlation value serves as the maximum within said 1 slot period, and. The 2nd timing detecting 
means that identifies a short code for discernment from which this integrated value serves as the 
maximum, A preparation, receiving timing of said mask symbol specified from timing within a slot 
detected in this 2nd timing detecting means, And by detecting identification of said long code, and 
synchronous timing of this long code based on said long code group specified from a short code for 
discernment identified in this 2nd timing detecting means. A synchronism acquisition device of a 
mobile station in an asynchronous system between DS-CDMA base stations establishing a 
synchronization with a base station using an identified this long code. 

[Claim 3]A synchronism acquisition device of a mobile station in an asynchronous system between 
DS-CDMA base stations according to claim 2. wherein said 1st correlation value calculating means 
comprises a matched filter. 

[Claim 4]A synchronism acquisition device of a mobile station in an asynchronous system between 
DS-CDMA base stations according to claim 2 or 3, wherein said 2nd correlation value calculating 
means comprises slide correlator. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the synchronism capturing method and device of a 

mobile station in the asynchronous system between DS-CDMA base stations. 

[0002] 

[Description of the Prior Art]It is DS-CDMA (Direct Sequence - Code Devision Multiple Access) 
as one of the candidates of the radio access method used for a next-generation-mobile- 
communication method. The method is examined 

[0003]Although this DS-CDMA system is classified into two methods of the synchronous system 
between base stations which performs strictly the time synchronization between all the base 
stations, and the asynchronous system between base stations which does not perform this, In 
order to establish the synchronization between base stations, unlike the synchronous system 
between base stations using other systems, such as GPS, the asynchronous system between base 
stations independent of other systems attracts attention. 

[0004]By the way, a spread code which is different for every base station in the asynchronous 
system between base stations in order to identify a base station is assigned. In a mobile station, 
when establishing the synchronization with the base station which should communicate (henceforth 
synchronous acquisition or cell searching), in addition to timing detection of a spread code, a 
spread code must be identified. 

[0005]As a synchronism capturing method which performs timing detection and identification of 
such a spread code at high speed, "two-step [ of the long code in the asynchronous cellular 
communication system between DS-CDMA base stations ] high-speed initial synchronization 
method" Shingaku Giho, CS-96, and RCS96-12 (1996-05) is proposed, for example. 
[0006]ln this synchronism capturing method, the input signal from a base station, The long code 
which is the spread code assigned so that it might differ for every base station. It is created by 
diffusing a symbol doubly in the short code which is a spread code used in common in each base 
station in order to identify the channel in each base station. In the control channel used for control 
of synchronous acquisition, the mask symbol diffused only by the short code is inserted by carrying 
out the mask (diffusion by a long code is forbidden) of the long code with a constant period. 
[0007]And in a mobile station, the timing of a mask symbol is first detected by searching for 
correlation with the input signal from a base station, and a short code, Next, a long code is 
specified by searching for correlation with the input signal from a base station, and each long code 
to this detected timing. 

[0008]Here, the details of this synchronism capturing method are explained using drawing 5 and 
drawing 6. Drawing 5 shows the outline of the asynchronous system between base stations, and 
drawing 6_is an explanatory view showing the example and synchronous acquisition procedure of 
the input signal in a mobile station. As shown in dra wing 5 , in each divided field (cell).Base station 
BS (BSa, BSb, BSc, — ) is provided, respectively, and a mutually different long code LC (LCO, LCI, 
— ) is assigned to every [ which divides a cell further ] sector (a cell may consist of one sector). 
And long code LC which identifies these sectors in each base station BS, By transmitting the 
symbol which it was used in order to identify the channel by which multidata input is carried out for 
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every sector, and was diffused in the duplex by common short code SC (SCO, SCI, — ) between 
each sector, it is constituted so that communication with a mobile station may be performed. 
However, short code SCO with each same sector is assigned to the control channel (it is also 
called a ball tree channel) used for synchronous acquisition. 

[0009]A mobile station expresses the state where the signal from sector #0 of the base station 
BSa, #1, sector #3 of BSb. #4, and sector #2 of BSc is received, and, as for drawing 6 (a), only the 
control channel is shown here. As mentioned above, it not only diffuses the symbol transmitted in 
each control channel by long code LC peculiar to each sector, and short code SCO [ common to 
each sector ], but, Mask symbol (shadow area in figure) MS diffused only in short code SCO is 
inserted by carrying out the mask of the diffusion by long code LC to every [ which is called a 
slot ] constant period (for example, long code cycle). 

[0010]Since operation of each base station BS is performed asynchronously, the control channel 
transmitted for every sector from each base station BS is multiplexed asynchronously, and is 
received by the mobile station. The cycle of short code SC is usually set as length equal to 1 
symbol period. 

[0011]And in a mobile station, all the chip timing of the spread code which appears within 1 slot 
period detects correlation with an input signal as the 1st step of synchronous acquisition first 
using short code SCO which is a spread code of mask symbol MS. Then, since a mutually related 
peak is detected, respectively in the position corresponding to the receiving timing of mask symbol 
MS of each control channel as shown in drawing 6 (b), in a mobile station. A mutually related peak 
determines that the chip timing used as the maximum is the synchronous timing of the control 
channel of the base station wishing connection out of these. 

[0012]Next, in a mobile station, the replica numerals of long code LC+ short code SCO are 
generated as the 2nd step of synchronous acquisition about all the long code LCs defined by the 
system concerned, and correlation detection is performed to the synchronous timing of mask 
symbol MS detected in the 1st step. Then, since the peak of a correlation value is detected when 
in agreement with long code LC which has diffused the control channel, this long code LC is 
identified being the long code which base station BS (sector) of a communications partner is using. 
By this, the synchronization with a mobile station and base station BS will be established. 
[0013]That is, the correlation detection at the time of the synchronous acquisition which the time 
grade needed to perform conventionally (the number of the spread code chip number x long codes 
per one slot) in an above-mentioned synchronism capturing method. By dissociating and performing 
timing detection and identification of a long code, the time (number of spread code chip number + 
long codes per one slot) grade could be decreased, and it became possible to shorten substantially 
the time which synchronous acquisition takes. 

[001 4] However, the range of a cell or a sector in mobile communication systems, such as a cellular 
phone set up comparatively narrowly. Since the number of long code LCs which should be 
searched with a mobile station reaches 100 - about 100 number, even if it applies the above 
synchronism capturing methods, it cannot make brief enough time which synchronous acquisition 
takes. 

[00153Then, in order to search long code LC more efficiently, the following synchronism capturing 
method which improved the 1st step of above-mentioned synchronous acquisition attracts 
attention. Namely, as shown in drawing 7 (a), carry out grouping of the long code LC which should 
be searched, and two or more long code groups G (G1, 02, — ) are set up. The different short code 
DSC (DSC1, DSC2, — ) for long code group discernment from short code SC for channel 
discernment mentioned above is assigned to each of each long code group G. 
[001 6]And as shown in dr awing 7 (b), in each base station BS to the same timing as mask symbol 
MS of a control channel (it is called the 1st and a ball tree channel). The 2nd control channel (it is 
called the 2nd and a ball tree channel) to which mask symbol DMS diffused only in the short code 
DSC for discernment is sent out is multiplexed to the control channel (it is called the 1st and a ball 
tree channel) of each sector, the short code DSC for discernment which diffuses mask symbol 
DMS of the 2nd and a ball tree channel — this — based on long code LC assigned to the sector 
which transmits the 2nd and a ball tree channel, the thing corresponding to the long code group G 
to which this long code LC belongs is used. 
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[0017]On the other hand, in a mobile station, after detecting the synchronous timing of mask 
symbol MS using the 1 st and a ball tree channel, the short code DSC for discernment is identified 
using the 2nd and a ball tree channel. Since the number of long code LCs which the long code 
group G is specified and should be searched by this in the 2nd step of above-mentioned 
synchronous acquisition is limited, the search time of long code LC in a mobile station and by 
extension, the time which synchronous acquisition takes are shortened. 
[0018] 

[Problem(s) to be Solved by the Invention]By the way, correlation detection by the 1st and short 
code SCO using a ball tree channel must be performed for every chip timing of a spread code. That 
is, when the cycle period of mask symbol MS is [ the chip rate of a Nbr symbol and a spread code ] 
equivalent to a Ncr chip per one symbol, The timing which should carry out correlation detection 
recognizes individual (NcrxNbr) existence, and the memory which has sufficient capacity to 
memorize the correlation value for these each timing of every is needed. 

[0019]The correlation detection by the short code DSC for discernment using the 2nd and a ball 
tree channel, Supposing it must carry out for every short code DS for discernment and the short 
code for discernment (namely, long code group) consists of a Nsv kind, the memory which has 
sufficient capacity to memorize a this Nsv piece correlation value is needed. 
[0020]And when Ncr considers that, as for hundreds orders and Nbr(s), tens orders and Nsv are 
tens orders at most, for timing detection of a mask symbol, the memory which can store the data 
of thousands orders is usually needed. At thus, the time of the correlation detection by the short 
code which used the 1st, the ball tree channel, and the 2nd and a ball tree channel in the mobile 
station. Since the memory of capacity big in order to memorize a correlation result is needed when 
detecting especially the timing in a chip unit. In order to have to extract the chip timing to which a 
correlation value serves as the maximum from this huge detection result a device's not only being 
enlarged, but, the processing time which this extraction takes became long, and there was a 
problem of being a factor which bars shortening of synchronous acquisition time. 
[0021]Then, this invention can reduce memory space required in order to solve the above- 
mentioned problem, and to memorize the correlation value of an input signal and a spread code at 
the time of synchronous acquisition, and an object of this invention is to provide the synchronism 
capturing method and device of the mobile station which can aim at shortening of synchronous 
acquisition time. 
[0022] 

[Means for Solving the Problem]To achieve the above objects, in a synchronism capturing method 
of the made mobile station according to claim 1. First, the 1st correlation value showing correlation 
with an input signal from a base station, and a short code for synchronizing detection. By asking, 
respectively in all the chip timing of a spread code which appears between 1 symbol periods, and 
integrating during 1 slot period equal to a cycle period of a mask symbol, respectively. The timing in 
a symbol to be [ of the 1st correlation value ] a chip position used as the maximum is detected 
within 1 symbol period. 

[0023] Next, the 2nd correlation value showing correlation with an input signal and a short code for 
discernment, By integrating, respectively during a period which asked, respectively and was 
beforehand set up about all the short codes for discernment to timing in all the symbols which 
appears between 1 slot periods, An integrated value of the 2nd correlation value detects timing 
within a slot which is a symbol position used as the maximum within 1 slot period, and this 
integrated value identifies a short code for discernment used as the maximum. 
[0024]Then. receiving timing of a mask symbol specified from timing within a slot detected 
previously, And based on a long code group specified from a code for discernment identified 
previously, a synchronization with a base station using a this identified long code is established by 
detecting identification of a long code, and synchronous timing of this long code. 
[0025]That is, synchronous timing of a mask symbol within 1 slot period in this invention. First, only 
a chip position (timing in a symbol) in which synchronous timing appears within 1 symbol period by 
the Ist-step correlation detection by a short code for synchronizing detection is detected, In the 
2nd-step correlation detection by the following short code for discernment, it is carrying out in two 
steps of detecting a symbol position (timing within a slot) in which synchronous timing appears 
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within 1 slot period, and identification of a short code for discernment is also simultaneously 
performed at the time of the 2nd step of this timing detection. 

[0026]Thus, by dividing timing detection of a mask symbol into two steps, and performing it a total 
of a detection result in the Ist-step correlation detection. For a certain reason, only the number of 
all the chip timing which appears within 1 symbol period will be a Ncr piece, and, for a certain 
reason, a total of a detection result in the 2nd-step correlation detection will be NbrxNsv pieces 
only the number Nsv of all the short codes for discernment for every number Nbr of symbols within 
a slot. 

[0027]Therefore, according to this invention, it compares with a case of the former which performs 
only timing detection of a mask symbol in the 1st step, and performs only identification of a short 
code for discernment in the 2nd step. Although memory quantity required for the 1st-step 
correlation detection decreases by 1/Nbr time and memory quantity required for the 2nd-step 
correlation detection increases by Nbr time. As mentioned above, the number Ncr of chip timing 
within a slot, If it is set to M1/Nbr>M2xNbr to being hundreds order since the number Nbr of 
symbols within a slot is tens order at most, and the number of bits required for per data is also 
taken into consideration, memory quantity required for correlation detection is substantially 
reducible. As a result, since a throughput at the time of extracting the maximum from a detection 
result of correlation detection is also reduced substantially, shortening of synchronous acquisition 
time can also be aimed at. 

[0028]Next, in a synchronism acquisition device of the mobile station according to claim 2, The 1 st 
correlation value calculating means the 1st correlation value showing correlation with an input 
signal from a base station, and a short code for synchronizing detection. It asks, respectively in all 
the chip timing of a spread code which appears between 1 symbol periods, During 1 slot period 
when the 1st correlation value integration means has the length for a cycle period of a mask 
symbol for the 1st calculated correlation value, It integrates for every chip timing, respectively, and 
the timing in a symbol to be [ 1st ] a chip position from which an integrated value of the 1st 
correlation value serves as the maximum within 1 symbol period is detected based on the 
integrated result. 

[0029]The 2nd correlation value as which the 2nd correlation value calculating means expresses 
correlation with an input signal and a short code for discernment, To timing in all the symbols 
which appears between 1 slot periods, it asks about said all short codes for discernment, 
respectively, During a period when the 2nd correlation value integration means was beforehand set 
up in the 2nd calculated correlation value. It integrates, respectively for every short code for 
discernment, and every timing in a symbol. Based on the integrated result, the timing within a slot 
to be [ 2nd ] a symbol position from which an integrated value of the 2nd correlation value serves 
as the maximum within 1 slot period is detected, and a short code for discernment from which this 
integrated value serves as the maximum is identified. 

[0030]And receiving timing of a mask symbol specified from timing within a slot detected in the 2nd 
timing detecting means, And based on a long code group specified from a short code for 
discernment similarly identified in the 2nd timing detecting means, a synchronization with a base 
station using a this identified long code is established by detecting identification of a long code, and 
synchronous timing of this long code. 

[0031]That is, a synchronism acquisition device of a mobile station of this invention is a device 
which realizes a method according to claim 1 concretely, therefore can acquire the completely 
same effect as claim 1. Since the 1st correlation value calculating means needs to calculate a 
correlation value continuously for every chip timing, it is desirable to use a matched filter which 
can detect simultaneously the correlation value of two or more timing which a period of correlation 
detection overlapped mutually like according to claim 3. 

[0032] Like a statement to claim 4, if simple slide correlator of composition is used as the 2nd 

correlation value calculating means, a miniaturization of a device can be attained 

[0033] 

[Embodiment of the Invention]The example of this invention is described with a drawing below, the 
asynchronous system between DS-DCMA base stations to which this invention was applied 
explained previously using drawing J_ — conventionally like a system, in each cell, base station BS 
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(BSa, BSb, BSc, — ) is provided, respectively, and each cell consists of one or more sectors. Each 
base station BS transmits with a mobile station using the symbol doubly diffused using long code 
LC (LCI, LC2, — ) assigned so that it might differ mutually with each sector, and short code SC 
(SCO, SC1, — ) used in common with each sector. 

[0034]And the control channel for synchronous acquisition (it is called the 1st and a ball tree 
channel), When the short code SCO [ same ] is assigned and each sector moreover carries out the 
mask of the long code LC for every constant period, mask symbol (shadow area in figure) MS 
diffused only in short code SCO is inserted. 

[0035] 128 kinds of long code LCs are used, and as shown in drawing 7 (a), these long code LC is 
classified according to this example so that it may belong at a time to the four long code groups 
[ 32 ] G1-G4. The different short code DSC (DSC1-DSC4) for long code group discernment from 
short code SC for the above-mentioned channel discernment is assigned to each long code group 
01- 

[0036]And as shown in drawin g 7 (b). the 1st, the 2nd which are multiplexed to a ball tree channel, 
and a ball tree channel are used for base station BS for every sector, Based on the long code 
group 0 to which long code LC used with this sector belongs, Mask symbol DMS diffused only by 
the short code DSC corresponding to this long code group O is made to be transmitted to the 
same timing as the 1st and mask symbol MS of a ball tree channel. 

[0037]Each base station BS operates asynchronously, and the 1st and the 2nd, and the ball tree 
channel which are transmitted for every sector are multiplexed asynchronously in space, and are 
received by the mobile station. As shown in drawing 2, call the cycle period of mask symbol MS a 
slot, and 1 6 slots constitute one frame from below, and. One slot shall comprise ten symbols and a 
spread code (a long code, a short code) shall have a chip rate which is equivalent to 256 chips per 
one symbol. And a long code cycle is equal to 1 frame period (16x10x256 chips), and a short code 
cycle carries out 1 symbol period (256 chips) etc., and let it be that of a potato. 
[0038]Here, drawing 1 is a block diagram showing the outline composition of the mobile station 
used in the system by which this invention was applied, and extracts and shows only the 
composition related to the synchronous acquisition performed at the time of a communication start 
with a base station. As shown in drawing 1 . the mobile station 2 is provided with the following. 
The receive section 12 which receives the signal from base station BS via the antenna 10. 
The 1st short code search part 14 which performs correlation detection with an input signal using 
the 1st and short code SCO as a short code for detection assigned to a ball tree channel. 
The 2nd short code search part 16 which performs correlation detection with an input signal using 
the short codes DSC1-DSC4 for discernment. 

The long code search part 18 which performs correlation detection with an input signal using 32 
long coat LCs belonging to the specified long code group G, The timing signal generating section 20 
which generates the timing signal used by the receive section 12 and each search parts 14, 16, and 
18, The control section 22 which it is constituted centering on a well-known microcomputer, and 
processing which specifies various timing and a spread code is performed based on the detection 
result in each search parts 14, 16, and 18, and controls operation of each part of a device 
concerned based on the timing and the spread code which were specified. 

[0039]Among these, the timing signal generating section 20, In order to specify the sampling timing 
of the input signal in the receive section 12, and the correlation detection timing in the 1st short 
code search part 14. In order to specify the correlation detection timing in the chip clock CCK 
used for **, and the 2nd short code search part 16. The frame clock FCK etc. which are used 
since the synchronous timing of the slot clock LCK used in order to specify the correlation 
detection timing in the symbol clock SCK used for ** and the long code search part 18, and a long 
code is expressed are generated. The symbol clock SCK synchronizes with the chip clock CCK, 
the slot clock LCK synchronizes with the symbol clock SCK, and the frame clock FCK is generated 
synchronizing with the slot clock LCK, and. According to the instructions from the control section 
22, the timing of the chip clock CCK by 1/4 unit of 1 chip period. The timing of the symbol clock 
SCK consists of 1 chip period units so that the timing of the slot clock LCK can be shifted and the 
timing of the frame clock FCK can be shifted by 1 slot period unit per 1 symbol period, 
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respectively. 

[0040]And the receive section 12 samples the input signal from base station BS according to the 
chip clock CCK supplied from the timing signal generating section 20. and it is constituted so that 
each search parts 14, 16, and 18 may be supplied. The 1st short code search part 14 is provided 
with the following. 

The input signal for the past 1 symbol period supplied from the receive section 1 2. 
The matched filter 30 which detects continuously correlation with the 1st and short code SCO 
which were assigned to the ball tree channel for every chip timing according to the chip clock CCK 
(refer to drawing 3 (a)). 

The memory 32 which memorizes the correlation value detected with the matched filter 30. 
The adding machine 34 which adds the correlation value detected with the matched filter 30 to the 
correlation value read from the memory 32, and the memory control part 36 which controls reading 
and writing of the correlation value to the memory 32. 

However, the 1st correlation value calculating means, the adding machine 34, and the memory 
control part 36 are equivalent to the 1st correlation value integration means for the matched filter 
30. 

[0041]The second page of the thing which can memorize a correlation value (this example 256 
pieces) for every chip timing within 1 symbol period is prepared, and the memory 32 one side For 
the addition of a correlation value. It is constituted so that it can use simultaneous because of 
processing by the control section 22 of another side, and whenever the addition for one frame (160 
times per chip timing) is completed, he is trying for a use to change by turns moreover. 
[0042]Updating a read address one by one for every chip timing, the memory control part 36 reads 
data (aggregate value) from the memory 32, and supplies it to the adding machine 34, He is trying 
to store the integrated value which is the result of being added with the correlation value from the 
matched filter 30 with the adding machine 34 in the same address with which the aggregate value 
was read previously. What integrated by this the correlation value detected in the same chip 
position within 1 symbol period in the memory 32, respectively will be memorized. 
[0043]And in the control section 22, whenever the addition operation for one frame is completed 
by this 1st short code search part 14, the correspond next processing is performed to the 1st 
timing detecting means. That is. the greatest thing is extracted from the integrated value of 256 
pieces respectively corresponding to each chip tie MIG within 1 symbol period stored in the 
memory 32, and the chip position corresponding to the extracted integrated value is set up as 
timing in a symbol. The control section 22 controls the timing of the symbol clock SCK which the 
timing signal generating section 20 generates to rise to the timing in a chip (a figure chip position : 
200) for every symbol to be shown in drawi ng 3 (b). 

[0044] However, the biggest maximum and the following large value big next are detected to 
adjoining chip timing, and moreover, when the difference deltaR (refer to draw ing 3 (a)) is below the 
tolerance level set up beforehand. The timing of the chip clock CCK which the timing signal 
generating section 20 generates is controlled so that only 1 / 4 chip periods shift from the 
maximum to the following large value side. This is for catching the timing error of the spread code 
of an input signal, and the spread code generated with a mobile station within 1 / 2 chip periods, 
and realizing highly precise detection. When such shift processing is performed, the symbol clock 
SCK generated synchronizing with the chip clock CCK will also shift only 1 / 4 chip periods, as 
shown in drawing 3 (c). 

[0045]Next, the 2nd short code search part 16 is provided with the following. 

The short code generator 40 made to generate simultaneously the short codes DSC1-DSC4 for 

long code group discernment. 

Based on the symbol clock SCK which the timing signal generating section 20 generates, Generate 
the detection clock DCK (refer to drawing 4 (a)) which rises to the timing of the symbol clock SCK 
by symbol position SP (SP0-SP9) of either of the 1 slot periods, and. The detection clock 
generation part 42 to which 1 symbol-period [ every ] (1 symbol position) shift (refer to drawin g 4 
(c)) of the timing to which the detection clock DCK rises is carried out whenever 1 frame period 
passes. 

Slide correlator (only henceforth correlator) 44 which detects correlation with one of the short 
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codes DSC and input signal where only the kind (this example four pieces) of short code DSC is 
established in parallel, and which differ in each mutually in the timing of the detection clock DCK. 
The selector 46 which chooses and outputs the output of one of the correlators 44, and the 
memory 48 which memorizes the correlation value detected with the correlator 44, The adding 
machine 50 adding the correlation value chosen as the correlation value read from the memory 48 
by the selector 46, and the memory control part 52 which controls reading and writing of the 
correlation value to the memory 48. 

However, the 2nd integrated value calculating means, the selector 46, the adding machine 50, and 
the memory control part 52 are equivalent to the 2nd operation value integration means for the 
correlator 44. 

[0046]The memory 48 Each identification code DSC (namely, each correlator 44) of every. The 
second page of the thing (refer to d rawing 4 (d)) which can memorize a correlation value (therefore 
this example 40 data) for every symbol position SP Is prepared, and one side like the memory 32 of 
the 1st short code search part 14 And for the addition of a correlation value, it is constituted so 
that it can use [ for processing by the control section 22 of another side ], and moreover, the 
addition for one frame (henceforth the addition of one region) is completed also with each symbol 
position SP, respectively — every (this example ten frames) — he is trying for the use of each 
field to change by turns 

[0047]By the way, each correlator 44 performs correlation detection between 1 symbol periods 
from the timing of the detection clock DCK, and before the timing of the following detection clock 
DCK (it is called a memory write period), it is constituted so that it may be held at the state where 
the detection result was outputted. 

[0048]For this reason, between this memory write period, the memory control part 36 reads a 
detection result from each correlator 44 in order via the selector 46, and performs the writing to 
the memory 48 in time sharing. At this time, the memory control part 36 according to the 
correlator 44 (therefore, code for discernment) which becomes the supply origin of a correlation 
value via the selector 46, A storing value (aggregate value) is read from the decided address, the 
adding machine 50 is supplied, and the result added with the correlation value from the selector 46 
with the adding machine 50 is stored in the same address with which the aggregate value was read 
previously. And whenever the rise timing of the detection clock DCK shifts, new area is used in 
order to memorize a correlation value. 

[0049]By this, in the 2nd short code search part 16, the integrated value which integrated the 
correlation value about the short code DSC for the same discernment and same symbol position 
SP by 1 frame period (16 batches), respectively will be memorized by the memory 48. And in the 
control section 22, whenever addition operation of one region is completed by this 2nd short code 
search part 16, the correspond next processing is performed to the 2nd timing detecting means. 
Namely, extract the greatest thing from the integrated value of the correlation value stored in the 
memory 32, and set up symbol position SP (drawing 4 (d) SP2) corresponding to the extracted 
integrated value as timing within a slot of mask symbol MS, and. The long code group G is specified 
by the short code DSC (d rawin g 4 DSC3) for discernment corresponding to the greatest integrated 
value. 

[0050]The control section 22 controls the timing of the slot clock LCK which the timing signal 
generating section 20 generates to rise by symbol position SP set up as timing within a slot to be 
shown in drawing 4 (b). Next, the slot clock LCK which expresses with the long code search part 
18 the synchronous timing of the long code group G specified by the above control and mask 
symbol MS is used. All the processings which detect the correlation value of long code LC+ short 
code SCO and an input signal for every long code LC belonging to every slot position within 1 
frame period and the long code group G are performed. 

[0051]The long code search part 18 has the almost same composition as the 2nd short code 
search part 16,The explanation of the 2nd short code search part 16 of operation mentioned above 
instead of a symbol A slot. Specification of a long code and detection of the synchronous timing of 
a long code are performed by the almost same operation only by reading it as long code LC+ short 
code SCO which belongs to the long code group G instead of a frame and the short code DSC for 
discernment instead of a slot. However, detection of a correlation value is performed only for 
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symbols other than mask symbol MS. 

[0052]And in the control section 22. specify long code LC currently used for diffusion of a symbol 
based on the detection result of the correlation value in the long code search part 18, and. The 
slot position (it is called the timing in a frame) within 1 frame period used as the synchronous 
timing of long code LC is pinpointed, The synchronization with base station BS which should 
communicate by controlling the timing of the frame clock FCK which the timing signal generating 
section 20 generates to rise in the frame position pinpointed as timing in a frame is established. 
[0053]Henceforth, in the mobile station 2, back-diffusion-oi^gas processing of an input signal will 
be performed using each clock CCK which the timing signal generating section 20 generates, SCK, 
LCK, FCK, and specified long code LC. As explained above, in this example, at the time of the 
correlation detection of the 1st and mask symbol MS of a ball tree channel by short code SCO. 
Only the timing in a symbol which is chip position CP in which synchronous timing appears within 1 
symbol period is detected. Next, at the time of the correlation detection of the 2nd and mask 
symbol DMS of a ball tree channel by the short code DSC for discernment. With identification of 
the short code DSC for discernment, within 1 slot period, the timing within a slot which is symbol 
position SP in whom synchronous timing appears was detected, and it was got blocked, and 
detection of the synchronous timing of mask symbol MS was divided into two steps, and it has 
gone. 

[0054]Therefore, according to this example, as compared with the conventional method of 
detecting the timing in a symbol, and the timing within a slot in correlation detection once, the 
capacity of a memory required since the result of correlation detection is stored is substantially 
reducible. Namely, when setting out of this example was applied to the conventional method, the 
memory which stores four data, therefore a total of 2564 data at the time of the search of 256x10 
data, and the 2nd and a ball tree channel at the time of the search of the 1st and a ball tree 
channel was required, but. In this example, there should just be a memory which stores 4x10 data, 
therefore a total of 296 data at the time of the search of 256 data, and the 2nd and a ball tree 
channel at the time of the search of the 1st and a ball tree channel, and about 1/of memory space 
can be reduced to 1 0. 

[0055]In this example, although the number of symbols per one slot is set as 10, a memory 
reduction effect will become bigger, so that there are many symbols per one slot. Since the time 
which the processing which extracts the maximum from a correlation result by reducing memory 
space in this way takes becomes short substantially according to this example, shortening of the 
time which synchronous acquisition takes can be aimed at. 

[0056]As mentioned above, although one example of this invention was described, this invention is 
not limited to the above-mentioned example, and can be carried out in various modes in the range 
which does not deviate from the gist of this invention. For example, although only the same number 
as the kind of short code DSC for discernment prepared the correlator 44 which constitutes the 
2nd short code search part 16 in the above-mentioned example. When there are many kinds, 
correlator is formed by the 1/n piece, and it may be made to share each correlator by the n short 
codes DSC for discernment. However, the processing time in the 2nd short code search part will 
be n times in this case. A matched filter may be used and constituted instead of slide correlator. 
[0057]The correlator 44 which constitutes the 2nd short code search part 1 6 provides only the 
number of symbols within 1 slot (the above-mentioned example ten pieces), and may be made to 
carry out parallel operation of each with the detection clock DCK which shifted at a time one 
symbol period. In this case, the correlation detection time in the 2nd short code search part 16 can 
be shortened more. 



[Translation done.] 
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iiyjiiji^ 3 - h K ^ ^Dti-jM^^-rafe" 2 w^fit^. 1 

n5Ri6. ^^?35Ri66n/caf5-2WfiBffi^. mz^mim.^- 
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^fflSisnt^s-Q^. ^*2^-r^>^w,^g7b^\ IX 

[0 0 3 0] ^LT. m2^^^>^^ti^,^micritkm 
^nrcxuy hf^^'i'^>^>e#^^n^-^x^^>> 
4<;i/iD^{3^-r ^ Rm^i < ^ 2 ^ Y ^ ^^'^i^m 

[0 0 3 1] R\-}^^ ^^mo:)^mM(D\^mmimmi^. 

[0 0 3 2] ^rc. ii^xj|4|EKiDci:5tc. :^2tBMffl 
[0 0 3 3] 

Site^r^^|s[^j»j>^x7" ATti. m 5 ^fflv^T5fe^^l^^0i^ l 

3fe iyX9-L.t\nm. ^ -tr ;!/ 1^ t± n^"nStli!i^ B 
S (B S a. B S b. BSC. • 0 ;b'«^tte>n. ^fz^ 

FLC (LCI, LC2. ••) ^-tr^^TttJltC^ 

ffi^n^^>3 — h=i— Fs c (SCO, SCI, t 

[0 0 3 4] ^LT. |nJ«ljJiffiMJ^0$-iJ1SI^^^;l/ (Igl 

Frj-FS C O^b^fiJO^T^nr^sD. L^b^t.. -^m 
»jf5t::p>^n-FL C^^vx^-r^c^lCctt). S/a 
-Fn-FS C 0^7)^Tffit^^nrcvx^i>>.-p;l/ (1^ 
mm^^^A) U S A^nru^^o 

[0 0 3 5] Sfc. *^Sg<?imi. 1 2 8®ia(7)P>^ 
^-FL C:^^';Sl>^nTfe»9, 1^7 (a) ^C/Kfcfc^ 
tc. cin^p>^*r3— KL Cii:. 4-3iDP>^^n— F|]¥ 

G 1—04^^3 2ffl-ros'r^<fc-5tc5>jH$nTi/^^o 

^/c. &n>^^rr-FS¥G 1-{C^±. ±IE^-\':^;l/^giJ 
3 - F F S C ^ P FII^.^'U 

i^Oi>3 — Fr^-FD S C (DSC 1-'DSC4) 
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[0 0 3 6] ^LT. SifiilB S ti. 0 7 (b) tC^^T 
ffl n F L C /^^jg-T ^ n K^G 

[0 0 3 7] ^/c. ^Sifiii B Sti^lHK^tciif^L. § 

y WA^^^^-r^^fttc. 1 xn>y Fti 1 0>^>#;l/ 

F) ti. liyy^^jW^f;!^ Z 5 S^yflCiM'^^^'^''^ 

fflti 1 Cl 6 X 1 0 X 2 5 65^^yy) 

b<. ^rc. i^H-hru-FiilS^til S/>4<;l/^P^ (2 

[0 0 3 8] nui. :^mmmhi-^nrziyx 

-Tcfc^tC. ^!})^2ti. T^z-r-t 1 O^^LTSifi^B 

STb^eom^^^fi-r^gfigi^i 2h. m h^o>tc^ 

i^H-Fn-FS C 0:^fflV^T§©{i^hi?3tSM1^m^ 
15 1 3 - F F-9— ^gP 1 4 mmWiy 3 - 
Fn-FD S C 1 -D S C 4 ^fflV^T^^m^^^cOffiM 
1tffi^tT9m'2 5/3-F=i--F-^-^gn 6 
n/cP>^^a— FI^^XteiKt-^S 2{0f?)P><>'":3— F L 

-^gP 18^. §{IgP 1 2 ^XJ^^-^S^ 14, 16, 

1 8te:Tfflu>^n^^'i'^>^^'^{t^^^fiic-r^:5?-r^> 
.L4c=^^^n. ^•9--^gM 4. 16, i8-eio«iai*£ 

[0 0 3 9] ^-Y^>^li^*^gP2 Otis 

1 i/3-F3-F-9— ^gpi 4-ec>^iM^^ffi^-f 
^KA^t-^fci6^t-MJi/^^^^y >^^n^y^C C K, f^2 
>/3-Frj-F-9— ^gin 6T^7)tBM^m^^^>^^;& 
M^-r^f^A6^t^:fflv^;g)S/>#;]/<5^n^y^S CK. uy 
F-9--^SI5 1 8 T^DttM^m^-r ^ >^^^^ffi&-r 
^rci6^tcWi/^^Xn>y F^n-y C K, n>^n— 
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F^DlnJKy^-r^>^^^St-/ci6^t-)tJv^^7l-'-A^n 

Kti:^^yy^n^y C KtclwIffiL. h^xny^ 
LCKti>^>>i<;l/^n'y^S CKtclnj^L. :7U— 
a^y ^ F C KtiXn^y F ^ a ^y ^ L C K tCfWI^LT^^ 
^n^i:±ttc, $iJffl]gP2 2;6^^iOJg^tnfi£oT. ^^yT' 
^ D ^y ^ C C K iO^^ ^ 1 ^^y "i/JW^O 1 / 4 

i/>.1<;l/^n^y^SCK^0^^^>^'^l^^yy 
XP^y F^D^y^LCKt?)^-i'^>^*^l 

>^^lXP^y FfflP^¥f4T\ ^ti'enzyyh^^^c 

[0 0 4 0] ^LT. gfiSn 2ti. StteB S;b^eO 
^-r^y^'m^*^g|5 2 0;6^^«*S^n^ 

^gp 14. 16. 18 icm^^^^ O lcmf&'^tiX\.^ 
^rc. g!;l'>3-hn-K-9--^g|n 4ti:. SfSgP 

Ill h^O^^^^^^U^ifiJD^T^n/cii/s-F^i 
20 -VS CO t(Ditm^. ^^yy^P^y^CCKtcSeoT 

^^^y:^^-r^v^'Sti:a^MiceiW (0 3 (a) # 

M) f ^v>y^F:7^;l/^3 0 "^^y ^ F 3 

otcTi^m^nrcffiiifii^iEit-r^^^u 3 2^. 
vszt^^m^m-^nrcmmmiz. •^y^\^y^)\y^3 

u 3 2^a)ffiM{iio^^»^^$ijfflj-r^^tuftij®gP3 

6 ^^«S;^TV^;5o fib. v^y^F:7^;l/^3 O^'^mi 
30 [0 0 4 1] :^*5. ^^U 3 2 1 

^^yf^-f^>^micmmm c^^^nmrnr^i^z 5 6 
mimmniornib. myj^wm^z z-vcomimrcisbi^ 

7U-A5> (^^^yy^^^^^'St- 1 6 0 0) Ciffi^ 
[0 0 4 2] ^fc. ^^U$iJfflJgP3 6ti. ^^y-;/^--^ 
JjpffSgS 4li:Tv^y^F-7^;l/^3 0:6^^OWg8ffi 

^y :/f4gt^T^m^n^fflM^^n^n^»bfcfc(o 

[0 0 4 3] ^bT. $iJfflIgP2 2Tti. CCOmiiyB- 
F F-9--^g|5 1 4 ICT. 1 -7 U-L.^ji'OmWWjm^ 

50 M^l^*^T'r^o fiiit>. 3 zic^^m-^nfc i s^v 
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ms (b) iz^.-t^^lz^ 
F^J^-r^>^* (ig-efi^^yT^fiM : 2 0 0) TiL'^l^'^ 

^iOMAR (1^3 Ca) mm) t\ ^^^m^^nrcmm 
^ ti'^ Miii?^ ^ ^ ^ ^ > ^^WM^ i/2^y ymm 

y ^ n ^y ^ C C K LT^^;J ti^ n -y 

^SCK^, 03 (c) tC/K'rj:-5tc. 1/4^'yy^ 

[0 0 4 5] ti2>'3-hn-K-+f-^gM 6 

It^ nv^'-rr-KS^^SUffl^^r^v'H-hr^-KD S C 1- 
D S C 4^fwl[^tc^^.$^;g>iya-hn-K^^§§4 0 
^ ^ ^ > 2 0 :6'^^.^'r ^ ^ a 

>:^^;I/ffiBSP (SP0~SP9) t::Tv^>2nVl/^P^y 

(0 4 (a) :&^^^^^±ttc, iyiy-L.mm 

^^^"^ 1 iy>:^s;imm ( 1 ^/>>K;Mig) t^^>^:7 h 
(134 (c) #SS) ^Hir^l^ffi^n^y^^^SM 2 
>^3-hn-FDSCiO?lia (*^ffii?fjTti: 4 fH) /c^t 

M^j ^ n. t ti'etitm^ ^ s ^ § t ^ t^n^b^ 

^ D c K ^ ^ ^ > ^^tc r i^tB^r ^ X ^ -rV > 
#5 (t^T. -*tcfflB8t§^v^3) 4 4^. i^-fnt^o^mm 

^4 4 ^izT^^m^n/cfflnffl^iBit-r^^^u 4 8t^ 

:^«BxTi>^o fib. tg|i§§4 4;b^^m2«s:fflige:¥ 

2 ^^Mmmm^^^iz ftj a -r ^ o 

[0 0 4 6] i&fe. ^-tU 4 8{±. S-,ii)jiJri— KD S C 

(m-^^mmmA 4) so#i/>#;Wu§s pmc 
(1114 (d) ^^^^^ffliiM^nr^oO^ 351 



[0 0 4 7] tc:?>x\ ^mmm4 4i±. mti^^u-^^ 
D c Ki?)^-r 1 iyy:f^)vmm(om-cmm^t^i 

[0 0 4 8] C(Drc^^ ;?<^UMffilSl5 3 Gti. C(D?^^ 

vmi^mmcDmic. •tu<>^4 6^^LT#tBM§§4 4 

■trU^^4 6:&/rLTfflKffiiDtt*&7E:^:&^+aiig§4 4 

rr a: U r ffl 1/ - e n ^ o 
[0 0 4 9] cniz^K>. m2iy3 — hn-F-9--^a^ 

1 6 T^ti. \4—M/M\zy 3 — h K D S C n o|pj— 

s p tcoi/^T^Dt0MfiS^> ^n^'n 1 ;7 

L.mm^ (1 6 0^) a®L/c«gfii*^;><^U 4 Stctg 

tft^n^Ch^C:^^o ^LT. ffr<SlSP2 2'T^tJ:. CCD^ 
2>'3-ha-K'it-^an 6te:Tlffi4>iDfflgi6f^:6^ 
30 ^IT-r^m-. m2^^^:y^ifkm^mcm'^t^:k(D 

mm^mnr^o hij-^. 3 2tc^s$fi^nfcfflM{it 

mcMJrd^^iyy^^^MiLmsP (m4 (d) "CtiSP 
2) •v'X^S/VJp/l/MStDXa^y h(^^-r^>^^ 

3-h3— KDSC (g|4Tii:D S C 3) tCcfc^D. n> 

[0 0 5 0] ^Tcmmmz 2l±. 04 (b) tC7T^-ri:^ 
IC^ ^-r^>'^ll^^^g|5 2 0:6^^.fig-r^Xn>y h^U 
40 ^y<^LCKi7)^Y^>^^. Xa^y hi^^-r^V^^hb 
T ^/if ^ nfc S P iz: T jlT. § <!: o M 

T^it^ ^ n/c P > 13 - F ^ G ;^tj^' V X ^ z/^s 

^ffiu^T. 1 y^lx— A»1^rti7)g.xn^y hfuMS. fio 
n > - F|]¥ G tcigf ^ -r £0 D > — F L C 15 
tz:. n>^3-FLC + 5/3-Fn-FSC0^§{i{i 

[0 0 5 1]j&:fc. n^^^n-F-^-^I^M 8ti:. 35 2 

50 i^a-h^-v-^-^^ii 6 tmmm(Dmf&^mLz 
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n Ffff G tzilS-r ^ a v^n- K L C + V 3 - h 

rr-Ks c 0 ^^^ii;^^f£ttT\ mmmcommzx 

[0 0 5 2] -^LT. flir0SP2 2Ti±. D>^-n-F-+^ 

9) ^I^A^LT. ^^^>y{3?-*.^g-P2 0:6^^^'r^ 
y A^n^y ^ F C KtO^-r Al^]^ 

cfc 5 3fijffli^^ c 2: cfc t) mQ'T^'^mm b s ^ ioipi»j 

[0 0 5 3] ^iSM 2 Tii. ^ Y ^ 

a^2 0}6^^fie-r^g-^p^y^c c K, sck, lck, 20 

^D. VX^i/>'4^;l/MSiDfRlffl^-r^>^0<tttl^2 
[0 0 5 4] t¥oT. ^^SteMtcirntf. 

1^1 ^^D*^-v^^;l/^0-9--^B$tcti2 5 6 X 1 0 
•7^^—:$?. ^2 ^^D*5^*\'^>;b<:7)4t-^9$te{i:4x- 40 

SeoT^St2 5 6 4-r-^^1««fl-r^><^U*^igSg 
Tfeof^:^^. Ill ^^D*^^:?^;VO•9- 

— ^l^tC^i2 5 '^.Zh^K^^'f-'^^fi^d^^— 
^mz\±Ay. 1 Ot"-^. ti^oT^tf-2 9 e-x-^^tS 
|ift-r^^^U:^^fentfJ:<. ^-tU^S^^^l/l Olc 

[0 0 5 5] *l|j6fe^y-e(±. 1 Xa h 0 

1 Otz:i§S:jnTV>:S;b^ 1 XP^y h^/c: 



^m^'^'^m^\zwt^m^if^^mzm-<.r^^fz^^ n 
mmxz-m'^m^(D'^m^m^^}:Lif^'^^'^o 
[0 0 5 6] J:^±. -^m)\(o—wm\\z'r>\^^xw¥i\.f^ 
io\ ^mm±±mmmmizm^^n^t.cD7:i±rj:<^^ ^ 

nm(Dm^^'i&m.i^^j:\^^mmizi5\.^rm^rj:mmizTm 

3-h:3-H+f-^an 6^«^-r^tgis^4 4^. m 
mmiy 3-M3-KDSC (ommtinj i:nmfmMLr^ 

izr^m't^xoizLrt>^^\ mLz.(Dm^. mzsy 

[0 0 5 7] mz^ mZiya-hzi-\^'^-=^^l 6^ 

is^ssMTiii of@) mmi^f. ^n^^n^ 1 

^^^lzLrh^\^^o ilC>Jt'&. g^2 i/H-hr^-F-y- 
-^gpi 6"e^?)fflli1^ffi^^^J;t)S*S'r^ci:>b^-e# 

[812] SjfeM*^c>CDSM®^-'0«fi!t^g-ritt^lllT' 

[EI 3 ] 1 3 - h F-9— ^gPTiDifi{t^«-r 

[1^4] ^2S-3-h:3 - F-^t-^gPT^Diftft^S-r 

[H 5 ] ^i&®{ti/X7"A^D-tr;l/^D«^^^-r^tSia 

[13 6] Ds-cDUAmmmwmmzy:^'rL.iz^ 
B s •sffii^ 2-'i»mm 1 o-7>7^':^ 

1 2 -^{133 

1 4-^1 S^s-hn-F-^^— 1 6-1^2 v^3 

-^r3-F+^-5^a^ 

1 S"-uy^^zi-Y^-^U 2 o-"^^^>^fi 



2 2- -$iJS9a^ 3 0-V^y^F:7^;l/^ 3 2. 4 

3 4. 5 0--ijn^-t5 3 6, 5 2--^^UM^gP 

4 0— >3-hn-F^^§§ 4 2-'if^m^^y^ 
4 4-fflM^ 4 6--bl^^^ 
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